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Synopsis 


Ecomorphosis individuals were collected in the course of ecological study of 
Collembola in a pine forest soil at Kamigamo Experimental Forest Station of Kyoto 
University, Kyoto, Japan. Ecomorphosis affected the juvenile individuals of Folsomia 
octoculata HANDSCHIN which is a very common collembola in Japan. Ecomorphosis of F. 
octoculata was accompanied with the modification of setae on the fused 4th abdominal 
segment. Morphological characters were described and ecomorphosis of F. octoculata 


was compared with other ecomorphosis species of Isotomidae. 
Introduction 


A polymorphism of Collembola has been found in certain species of Hypogastruridae and 
Isotomidae and was termed ecomorphosis (CASSAGNAU 1955). Ecomorphosis affects the 
juvenile individuals in the course of a life cycle of Collembola and the triggers of this 
phenomenon are adverse environmental conditions such as drought and high temperature in 
a seasonal cycle of soil environments. Ecomorphosis is usually accompanied with the changes 
in alimentary channel, fat bodies and external morphology. The adaptive meanings of 
ecomorphosis have been emphasized by CASSAGNAU (1961 and 1971). TAKEDA (1982) has 


reviewed various polymorphisms and diapause phenomena of Collembola in relation to the 
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life cycle of Collembola and reported four probable cases of ecomorphosis species in Japan. 
Ecomorphosis has been founded in various species of Hypogastruridae and Isotomidae but 
not found in other families of Collembola. Recently, NAJT (1983) has reviewed morphological 
variations in eighteen species affected by ecomorphosis in Isotomidae and classified the 
ecomorphosis variations into five categories based on the morphological characters. 

I have studied collembolan populations in a pine forest soil over a 12 year period from 
1971 to 1982. During the study, I have collected ecomorphosis individuals of Folsomia 
octoculata HANDSCHIN which is a very common species in Japan. In this report, I describe the 
morphological variations in ecomorphosis individuals and the ecomorphosis of F. octoculata 


was compared with other ecomorphosis in Isotomidae (NAJT, 1983). 
Materials and Methods 


The ecomorphosis individuals were collected in a japanese red pine (Pinus densiflora 
SIEB. et ZUCC.) forest mixed with Chamaecyparis obtusa ENDL. at the Kamigamo experimental 
Station of Kyoto University about 12 km north of the centre of Kyoto City (35.04' N and 135. 
43' E). Details of the study area have been reported in TAKEDA (1976 and 1984). The mean 
monthly temperature ranged from 28.2 (August) to 3.3°C (Feburary). The mean annual 
precipitation and evaporation were 1678 mm and 985 mm respectively. Soil profile shows a 
mor type humus accumulation with Ao layer of about 3-5 cm in thickness. Drought often 
occurs in May and July-August in the surface soil layer in this study area. 

Collembola was extracted by a high gradient canister extractor (TAKEDA, 1979). The 
ecomorphosis individuals were found in the samples collected in May 1982. On the sampling 
date, 15 soil cores each 25 cm? in area and 4 cm in depth were collected in the study plot of 
10x20 m in area. Among the samples, only two cores contained five ecomorphosis individuals 
each 4 and one individuals respecitvely. 

The life cycle and population dynamics of F. octoculata have been studied in this study 
area (TAKEDA, 1984). The life cycle was briefly described here. The life cycle of this species 
was multivoltine with a growth period from April to November and an overwintering period 
from December to March. During the growth period the adults showed an iteroparous 
reproduction mode with a reproductive cycle which was characterized by cyclic changes of 
sexual states between immature and mature states. During the overwintering period, growth 
and reproduction were both arrested and adult population consisted of non-reproductive 


adults only. 
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Results and Discussion 


The size distribution of Folsomia octoculata population with ecomorphosis individuals is 
shown in Fig. 1. The population consisted of newly recruited juveniles in spring 1982 (G1) and 
overwintered population (G0). Ecomorphosis affected juvenile individuals ranged from 0.45 to 
0.55 mm in body length and the percentage of ecomorphosis individuals was 1.896 of total 
juvenile individuals (G1). 

Ecomorphosis individuals were accompanied with a modification of external 
morphology. I have compared the morphology of ecomorphosis individuals with normal 
juveniles corresponding to the same size class. The morphological modification was only 
found in the fused 4th abdominal segment. Ecomorphosis modifications are shown in Fig. 2. 
Ecomorphosis individuals showed ecomorphosis by the changes in setae in the medial to 
posterior parts of the 4th abdominal segment. The setae were transformed into two type of 
setae (A, B), exhibiting the thickenning by hypertorophy of setae. Ecomorphosis affected the 
normal setae and sensory setae were not modified. NAJT (1983) has showed that the 5th 
abdominal segment is most sensitive to the ecomorphosis modification. In Folsomia, the 4-6th 
abdominal segments were fused into one segement, the 4th abdominal segment. So, it is 


difficult to separate the 4th abodominal segments into the three ancestral segments. The 
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Fig. 1. Size distribution of Folsomia octoculata including ecomrphosis individuals. 
Shaded parts represent the ecomorphosis juvenile individuals. The population 
consisted of newly recruited juvenile individuals (Gl) and overwintered 
individuals (G0). 
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Fig. 2. Morphological modification on fused abdominal segments in an ecomorphosis 
individual of Folsomia octoculata. SS: sensory seta, A, B, and C : hypertrophs of 
normal setae by ecomorphosis (A, B) and normal setae (C). 


:nodification of setae was restricted to the setae on the median to posterior parts of the 4th 

segment which may be corresponded to the ancestral 5th abdominal segment. 

Najr (1983) has classified the ecomorphosis modifications into the following four 
categories : 

1. transformation of a variable number of setae (3, 4, 6, 8 setae) into spines. This category 
includes Isotoma gersi, I. ruseki, I. propinqua, I. bicolor, I. cantabrica, I. viridis, Proistoma 
makenziana, Cliforga alleghaniensis. 

2. Hypertrophy of setae and of the cuticular granulation together. Isotoma gracea, Proisotoma 
veca, and Proisotoma woodi show this type of ecomorphosis modification. 

3. Hypertrophy of the cuticular granulation only. Folsomia nigromaculata, Appendisotoma 
bulbosa, Isotoma cassagnaui and Isotoma montigena are included into this type. 

4. Fusion and elevation of the cuticle granules. Isotoma tigrina, and Isotoma harti show this 


type. 
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Ecomorphosis of F. octoculata is unique in hypertropy of setae in the 4th, abdominal 


segment and belongs to neither of the above 4 categories. 
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